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1
Background
Currently, RF Pattern Matching positioning relies on UTRAN measurements such as CPICH RSCP and RTT.  However, many UTRAN networks are deployed alongside GSM (or other) networks and hence have available to them another measurement source.  In cases where the GSM network is not overlayed onto the UMTS network in a one-to-one fashion there can be significant geometric improvements in the location problem.  And even in situations where there is a one-to-one overlay, there are still advantages as a GSM network uses a different re-use pattern yielding a different geometry, and those measurements made on GSM and UMTS cells from the same tower may provide some frequency diversity.
2
Simulation
Using the simulation and evaluation procedures outlined in [1]
, three scenarios are considered. The first case is the baseline performance where there is no Inter-RAT measurements used in the location.  The second case uses Inter-RAT (GSM) measurements where the Inter-RAT cells are not co-located with the UMTS cells.  This is the most ideal scenario and represents an upper bound on the improvements in performance one could attain using Inter-RAT measurements.  The last scenario is the case where the Inter-RAT cells are co-located with the UMTS cells in a one-to-one fashion.  Here, the improvements that are considered are only geometric in nature and don’t assume any frequency diversity that might exist if the UMTS and GSM systems are deployed in different bands.  This situation represents a lower bound on the performance improvement offered by using Inter-RAT measurements.  

Figure 1 displays the performance of the three cases in an urban environment where cell spacing (diameter) is 500 meters. The rest of the simulation parameters is listed in the appendix. For scenario 2 the Inter-RAT cells are organized hexagonally in the same way that the UMTS cells are, only their locations are displaced so that they are equidistant to the nearest three UMTS towers.  The improvements provided by using the Inter-RAT measurements are significant, improving the 67th percentile error from 133 meters to 87 meters in scenario three and to 52 meters in the more optimal scenario two.
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Figure 1: RFPM Performance Results with and without Inter-RAT measurements
4
Network Impact

In UTRAN, RFPM falls under the broad positioning category of Cell-ID.  Examples of current call flows are in [2].  In short the RNC needs to send measurement control messages to the handset to request both the intra-frequency measured results to obtain both CPICH RSCP and CPICH Ec/Io and either the UE internal measured report to obtain UE Rx-Tx time difference type 1, or if supported, the UE OTDOA measured results to obtain UE Rx-Tx time difference type 2.  Support of Inter-RAT requires that the RNC also request the Inter-RAT measured results information.   In addition, in a similar fashion that the RNC translates the scrambling code to a UCID, it is also necessary for the RNC to translate the Inter-RAT CellID into an appropriate cell identifier for use by the SMLC (e.g. the GSM CGI or ARFCN/BSIC pair).  Thus, the impact is not all that significant especially when considering that Cell-ID (RFPM) positioning is already reasonably lightweight in the amount of information exchange required between the UE, RNC, and SMLC.
3
Conclusion 

This document demonstrates the improved location performance when including Inter-RAT measurements in the RFPM method of location.  It is believed that these improvements are sufficiently compelling that there should be a modification of the current stage 2 and 3 requirements so that Inter-RAT measurements are an optionally available measurement within the CellID (and hence RFPM) position method. 
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Appendix: Simulation Parameters

	Parameter
	Urban

	Tower Spacing (m)
	500

	Cells Per Tower
	3

	Azimuth of Alpha Sector
	0

	Sigma of RSSI (dB)
	5

	Sigma of RSSI Model (dB)
	4

	Sigma of RTT (m)
	50

	Reference RSSI (dBm)
	-68.7

	Reference Distance (m)
	100

	P.L. Exponent
	4

	Front to Back Ratio
	20

	Loading Factor
	5

	Soft Handoff  Factor (dB)
	4

	Decode Threshold (dB) 
	-20

	Sample Spacing
	10

	Beam Width
	120

	Active Set Max Size
	3

	Number of RSSI Cases
	3

	Number of Det Case
	3


� Simulation in [1] was modified such that all detectable cells are included in the estimation.  Originally, it was assumed that only a subset of detectable cells are reported, based on an event driven reporting model. 





